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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To accomplish the 
miniaturization of a projector and to attain the projector 
of high brightness and high reliability by more improving 
a cooling performance for a liquid crystal panel part. 
SOLUTION: The projector is constituted by attaching a 
frame for holding a liquid crystal panel for modulating 
light to a prism unit for synthesizing a plurality of kinds of *m- 
color light, the frame 52 is constituted by stacking two &~ 
metal plates 53 and 54 equipped with recessed parts 
53a and 54a corresponding to the shape of the liquid 
crystal panel 40R and light transmission windows formed 
in the recessed parts and forming the liquid crystal panel 
40R storing part between the two plates, and the liquid 
crystal panel 40R is fixed to the storing part constituted 

of the recessed parts 53a and 54a of the frame in a contact state, and the frame 52 and the 
prism unit 20 are fixed with an air course 100 interposed between them so that heat may be 
transferred by conduction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the projector which comes to attach the frame holding the electro-optic device which 
modulates light in the prism unit which compounds two or more colored light. Said frame constitutes the 
stowage of said electro-optic device for the heat sink of two sheets with the optical passage aperture 
formed in the crevice corresponding to a configuration and said crevice of said electro-optic device 
among them in piles. Said electro-optic device is a projector which contact immobilization is carried out 
in the stowage which consists of a crevice of said frame, and is characterized by for said frame and said 
prism unit having an air course, and fixing them possible [ thermal conduction ] among them. 
[Claim 2] The projector according to claim 1 characterized by carrying out surface preparation so that 
light may not reflect the front face of said heat sink of two sheets. 

[Claim 3] The projector according to claim 1 or 2 characterized by making the appearance of said frame 
almost equal to the appearance of the optical plane of incidence of said prism. 

[Claim 4] The projector according to claim 1 to 3 characterized by forming said heat sink of two sheets 
by spinning using a metal plate. 

[Claim 5] The projector according to claim 1 to 4 characterized by carrying out insulating processing of 
the correspondence part of said heat sink which said electro-optic device is a liquid crystal panel with a 
TFT substrate, an opposite substrate, and the control cable connected to these substrates, pinches said 
control cable by the mating face of said heat sink of two sheets, and contacts the circuit pattern side of 
said control cable. 

[Claim 6] The projector according to claim 5 to which the mating face of said heat sink of two sheets is 
characterized by positioning said liquid crystal panel by the crevice peripheral wall of said heat sink 
almost in accordance with the mating face of said TFT substrate and said opposite substrate. 
[Claim 7] The projector according to claim 1 to 6 characterized by fixing said frame to said prism unit 
through a wedge-shaped spacer with the slant face which forms the opposite flank of said frame in the 
inclined plane which keeps away from the optical plane of incidence of said prism unit as it goes 
outside, and contacts said inclined plane and said prism unit. 

[Claim 8] The projector according to claim 7 characterized by preparing the piece of a guide which 
guides said wedge-shaped spacer in the inclined plane of said frame. 

[Claim 9] The projector according to claim 7 or 8 characterized by preparing the slit which increases the 
elasticity of said frame flank near the initiation section of the inclined plane of said frame. 
[Claim 10] The projector according to claim 7 to 9 characterized by having arranged said wedge-shaped 
spacer in the four corners of said frame. 

[Claim 11] The projector according to claim 1 to 6 characterized by fixing said frame to said prism unit 
through the cylindrical spacer with which puncturing is prepared in at least two around [ an optical 
passage aperture ] said frame, a side face carries out checking and verifying to said puncturing, and an 
apical surface contacts said prism unit. 

[Claim 12] The projector according to claim 1 1 characterized by forming puncturing of said frame in the 
shape of burring. 
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[Claim 13] The projector according to claim 1 to 6 characterized by the thing for which the opposite 
flank of said frame was bent at said prism unit side, and which bend, has the section and fixed said 
frame to said prism unit through this bending section. 

[Claim 14] The projector according to claim 13 characterized by fixing the point of said bending section 
directly to said prism unit. 

[Claim 15] The projector according to claim 13 characterized by fixing the point of said bending section 
to the heat-conduction plate fixed to said prism unit. 

[Claim 16] The projector according to claim 1 to 15 characterized by carrying out a pressure welding to 
the light guide which supports the optical-system component which pinches the end side of a heat- 
conduction sheet between the heat sinks of two sheets which constitute this frame from a lower limit of 
said frame, and contains said prism unit for the other end side of said heat-conduction sheet. 
[Claim 17] The projector according to claim 16 characterized by having pressed down said heat- 
conduction sheet, having pressed with the plate, and carrying out a pressure welding to said light guide. 
[Claim 18] The projector according to claim 16 characterized by carrying out the pressure welding of 
said heat-conduction sheet to the perpendicular wall formed in said light guide. 
[Claim 19] The projector according to claim 1 to 18 characterized by fixing a polarizing plate to the 
optical plane of incidence of said prism unit. 

[Claim 20] The projector according to claim 19 characterized by having fixed the thermally conductive 
good transparence plate from this prism unit to the optical plane of incidence of said prism unit, and 
fixing said polarizing plate through said transparence plate. 

[Claim 21] The projector according to claim 1 to 20 characterized by fixing said prism unit to the light 
guide which supports the optical- system component containing said prism unit. 

[Claim 22] The projector according to claim 20 characterized by having fixed said prism unit to the light 
guide which supports the optical-system component containing said prism unit through the stationary 
plate, having made the edge of said transparence plate counter the end face of said stationary plate, and 
making thermal conduction possible between said transparence plates and said stationary plates. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a projector, especially relates to the arrangement 
structure of the optical system electro-optic devices, such as a liquid crystal panel, and near [ for 
photosynthesis ] a prism unit. 
[0002] 

[Description of the Prior Art] The arrangement structure of the optical system electro-optic devices, such 
as a liquid crystal panel of a projector, and near [ for photosynthesis ] a prism unit is indicated by 
JP,2000-221587,A or JP,2000-221588,A. In these official reports, although the device which raises the 
assembly nature and dependability of this part was performed by storing a liquid crystal panel in a panel 
frame, and attaching it in the prism unit for photosynthesis, cooling of a liquid crystal panel was almost 
dependent on cooling in the air course established between the panel frame and the prism unit. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the miniaturization of a projector and high 
brightness-ization were promoted and the heat consistency in equipment has risen compared with the 
former, much more improvement in the cooling engine performance of electro-optic devices, such as a 
cure against heat dissipation inside a projector, especially a liquid crystal panel, is needed in recent 
years. This invention was made in order to solve the above-mentioned technical problem, it tends to aim 
at much more improvement in the cooling engine performance of electro-optic devices, such as a liquid 
crystal panel, and tends to contribute to high-reliability- ization at the miniaturization of a projector, a 
raise in brightness, and a list. 
[0004] 

[Means for Solving the Problem] The projector of this invention the frame holding the electro-optic 
device which modulates light It is the projector which it comes to attach in the prism unit which 
compounds two or more colored light. Said frame constitutes the stowage of said electro-optic device for 
the heat sink of two sheets with the optical passage aperture formed in the crevice corresponding to a 
configuration and said crevice of said electro-optic device among them in piles. Contact immobilization 
of said electro-optic device is carried out in the stowage which consists of a crevice of said frame, and it 
is characterized by for said frame and said prism unit having an air course, and fixing them possible 
[ thermal conduction ] among them. It becomes possible to be efficient and to cool electro-optic devices, 
such as a liquid crystal panel, by this, using the air and heat conduction from a heat sink passing through 
an air course, and can contribute to the miniaturization of a projector, a raise in brightness, and the 
improvement in dependability. In this case, if surface treatment is carried out so that light may not 
reflect the front face of said heat sink of two sheets, an unnecessary leakage light from a frame to an 
electro-optic device can be shaded certainly. Moreover, if the appearance of said frame is made almost 
equal to the appearance of the optical plane of incidence of said prism, a heat sinking plane product can 
be made into max within the limits of the magnitude of said prism unit, and the stray light to a prism 
unit can also be shaded. If the heat sink of two sheets is formed by spinning using a metal plate, a frame 
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is made to the smooth surface configuration where fluid resistance is small, and, moreover, 
improvement in productivity can be aimed at. 

[0005] Moreover, when said electro-optic device considers as a liquid crystal panel with a TFT 
substrate, an opposite substrate, and the control cable connected to these substrates, said control cable is 
pinched by the mating face of said heat sink of two sheets, and it is characterized by carrying out 
insulating processing of the correspondence part of said heat sink in contact with the circuit pattern side 
of said control cable. Thereby, the control cable of a liquid crystal panel can be easily pulled out from a 
frame. Furthermore, if the mating face of said heat sink of two sheets is made mostly in agreement with 
the mating face of said TFT substrate and said opposite substrate and said liquid crystal panel is 
positioned by the crevice peripheral wall of said heat sink, the electro-optic device to a frame is easily 
incorporable. 

[0006] the projector of this invention - moreover, the opposite flank of said frame is formed in the 
inclined plane which goes outside and which is alike, follows and keeps away from the optical plane of 
incidence of said prism unit, and it is characterized by fixing said frame to said prism unit through a 
wedge-shaped spacer with the slant face which contacts said inclined plane and said prism unit. While 
being able to perform positioning to an electro-optic device and the prism unit of a frame possible [ fine 
tuning ] by this, the heat by the side of a frame can be made to conduct to a prism unit side through a 
wedge-shaped spacer. In this case, if the piece of a guide which guides said wedge-shaped spacer is 
prepared in the inclined plane of said frame, said positioning can be performed easily. Moreover, if the 
slit which increases the elasticity of said frame flank is prepared near the initiation section of the 
inclined plane of said frame, also when a frame deforms by heat expansion etc., the deformation will be 
absorbed, and it will become possible to prevent the location gap with a liquid crystal panel and a prism 
unit. In addition, it is good also as a configuration which arranges said wedge-shaped spacer in the four 
corners of said frame according to a situation. 

[0007] Moreover, it is characterized by fixing said frame to said prism unit through the cylindrical 
spacer with which it replaces with said wedge-shaped spacer, puncturing is prepared in at least two 
around [ an optical passage aperture ] said frame, a side face carries out checking and verifying to said 
puncturing, and an apical surface contacts said prism unit. Thereby, positioning to an electro-optic 
device and the prism unit of a frame can be performed possible [ fine tuning ]. Moreover, the heat by the 
side of a frame can be made to conduct to a prism unit side through a cylindrical spacer. In this case, if 
puncturing of said frame is formed in the shape of burring, said positioning can be performed easily. 
[0008] It bends, and has the section and the projector of this invention is characterized by the thing for 
which the opposite flank of said frame was bent at said prism unit side and which fixed said frame to 
said prism unit through this bending section again. In this case, even if it makes said prism unit fix the 
point of the bending section directly, the heat-conduction plate fixed to said prism unit may be made to 
fix the point of the bending section. Since the bending section forms the flank of an air course and it 
achieves rectification, while the cooling effectiveness of an air course increases according to this, the 
heat by the side of a frame bends, and it conducts from the section to a prism unit side. 
[0009] the projector of this invention - moreover, the end side of a heat-conduction sheet is pinched 
between the heat sinks of two sheets which constitute this frame from a lower limit of said frame, and it 
is characterized by carrying out a pressure welding to the horizontal plane and perpendicular wall of the 
light guide which supports the optical-system component which contains said prism unit for the other 
end side of said heat-conduction sheet using a presser-foot plate etc. Thereby, the heat by the side of a 
frame can be conducted to a light guide through a heat-conduction sheet, and heat dissipation 
effectiveness improves. 

[0010] Moreover, in each above-mentioned projector, it is characterized by fixing a polarizing plate to 
the optical plane of incidence of said prism unit. Thereby, the air passing through an air course and heat 
conduction to a prism unit can perform cooling of a polarizing plate. Moreover, the heat dissipation 
effectiveness of a polarizing plate can be raised by fixing a thermally conductive good transparence 
plate from this prism unit to the optical plane of incidence of said prism unit, and fixing said polarizing 
plate through said transparence plate. Furthermore, in each above-mentioned projector, it is 
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characterized by fixing said prism unit to the light guide which supports the optical-system component 
containing said prism unit. Thereby, an electro-optic device and the heat of a frame can be made to 
radiate heat also to a light guide through a prism unit. In addition, if said prism unit is one of those 
which are fixed to said light guide through a stationary plate, the edge of said transparence plate is made 
to counter the end face of said stationary plate, and you may make it thermal conduction become 
possible between said transparence plates and said stationary plates. 
[0011] 

[Embodiment of the Invention] Drawing 1 and drawing 2 are the top views and side elevations showing 
the arrangement for the principal part inside the projector concerning the example of this invention. In 
the case of this example, in the interior of the sheathing case 2, a power supply unit 7 is arranged at that 
back end side, and the light source lamp unit 8 and the optical unit 9 are arranged in the location which 
adjoined the before [ equipment ] side rather than this. Furthermore, the end face side of the projection 
lens unit 6 is located in the center by the side of before the optical unit 9. 

[0012] On the other hand, the interface substrate 1 1 in which the input/output interface circuit was 
carried towards the equipment cross direction is arranged, and the video substrate 12 in which the video 
signal processing circuit was carried is arranged in parallel with this at one optical unit 9 side. 
Furthermore, the control board 13 for equipment drive control is arranged at the light source lamp unit 8 
and optical unit 9 bottom, and Loudspeakers 14R and 14L are arranged at the angle of right and left by 
the side of the equipment front end, respectively. 

[0013] The inhalation-of-air fans 15A and 15B for equipment internal intercooling are stationed at the 
upper part of the optical unit 9, and a lower part. Moreover, the ventilating fan 16 is arranged in the 
equipment side face which is the rear-face side of the light source lamp unit 8. And the auxiliary cooling 
fan 17 for attracting the airstream for cooling from inhalation-of-air fan 15A in a power supply unit 7 is 
arranged in the location facing the edge of the substrates 1 1 and 12 in a power supply unit 7. Fan 15B is 
functioning among these fans as a fan for liquid crystal panel cooling who mainly mentions later. 
[0014] Drawing 3 is the outline block diagram of the optical unit 9 of this projector. Each optical 
element (element) which constitutes the optical unit 9 is supported by the upper light guide 80 which 
consists of metals, such as Mg and aluminum, or the bottom light guide 90 including the prism unit 20 
which constitutes the colored light composition means. The upper light guide 80 and the bottom light 
guide 90 are being fixed to the upper case 3 and the lower case 4 by the lockscrew, respectively. 
[0015] Drawing 4 is the detailed block diagram of the optical unit 9. The illumination-light study system 
923 in which the optical unit 9 has the light source lamp 805 and the integrator lens 921,922 it is [ lens ] 
a homogeneity illumination-light study component, The colored light separation optical system 924 
which separates into red, green, and each blue colored light bundles R, G, and B the flux of light W by 
which outgoing radiation is carried out from this illumination-light study system 923, It consists of 
liquid crystal panels 40R, 40G, and 40B of three sheets as an electro-optic device which modulates each 
colored light bundle, a prism unit 20 as colored light composition optical system which compounds the 
modulated colored light bundle, and a projection lens unit 6 that carries out expansion projection of the 
compounded flux of light on a projection side. Moreover, it has the relay optical system 927 which leads 
the blue glow bundle B to corresponding liquid crystal panel 40B among each colored light bundle 
separated according to the colored light separation optical system 924. 

[0016] Further, the illumination-light study system 923 is equipped with the reflective mirror 931, turns 
optical-axis la of the outgoing radiation light from the light source lamp 805 to equipment front, and he 
is trying to bend it at a right angle. This mirror 931 is pinched and it is arranged at the condition that the 
integrator lens 921,922 intersects perpendicularly forward and backward. 

[0017] The colored light separation optical system 924 consists of a bluish green reflective dichroic 
mirror 941, a green reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green 
reflective dichroic mirror 941, the blue glow bundle B included there among the flux of lights W which 
passed along the homogeneity illumination-light study system 923, and the green light bundle G are 
reflected by the right angle, and it goes to the green reflective dichroic mirror 942 side. This mirror 941 
is passed, it is reflected by the right angle by the back reflective mirror 943, and outgoing radiation of 
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the red flux of light R is carried out to a colored light composition optical-system side from the outgoing 
radiation section 944 of the red flux of light. Next, in the green reflective dichroic mirror 942, the green 
light bundle G is reflected by the right angle among the blue and the green flux of lights B and G which 
were reflected in the mirror 941, and outgoing radiation is carried out to a colored light composition 
optical-system side from the outgoing radiation section 945 of a green light bundle. Outgoing radiation 
of the blue glow bundle B which passed the mirror 942 is carried out to the relay optical-system 927 side 
from the outgoing radiation section 946 of a blue glow bundle. In this example, all the distance from the 
outgoing radiation section of the flux of light of the illumination-light study system 923 to the outgoing 
radiation section 944,945,946 of each colored light bundle in the colored light separation optical system 
924 is set up so that it may become almost equal. 

[001 8] The condenser lens 95 1 ,952 is arranged at the outgoing radiation side of the outgoing radiation 
section 944,945 of the red flux of light of the colored light separation optical system 924, and a green 
light bundle, respectively. Therefore, incidence of the red flux of light and the green light bundle which 
carried out outgoing radiation from each outgoing radiation section is carried out to these condenser 
lenses 951,952, and they are made parallel. 

[0019] After, as for the red and the green flux of lights R and G which were made parallel, the 
polarization direction is arranged by polarizing plates 60R and 60G, incidence is carried out to liquid 
crystal panels 40R and 40G, it becomes irregular, and the image information corresponding to each 
colored light is added. That is, switching control of these liquid crystal panels 40R and 40G is carried 
out with the picture signal corresponding to image information by the driving means which is not 
illustrated, and, thereby, the modulation of each colored light which passes through this is performed. A 
well-known means can be used for such a driving means as it is. 

[0020] On the other hand, the blue glow bundle B is led to liquid crystal panel 40B which corresponds 
after the polarization direction is further arranged by polarizing plate 60B through the relay optical 
system 927, and a modulation is similarly performed in here according to image information. 
[0021] The relay optical system 927 consists of a condenser lens 974, the incidence side reflective 
mirror 971, an outgoing radiation side reflective mirror 972, a middle lens 973 arranged among these 
mirrors, and a condenser lens 953 arranged to the near side of liquid crystal panel 40B. The blue glow 
bundle B becomes the longest, therefore the quantity of light loss of this flux of light of die length [ die 
length of the optical path of each colored light bundle ], i.e., the distance from the light source lamp 805 
to each liquid crystal panel, increases most. However, quantity of light loss can be controlled by making 
the relay optical system 927 intervene. 

[0022] Incidence of each colored light bundle modulated through each liquid crystal panels 40R, 40G, 
and 40B is carried out to polarizing plates 61R, 61G, and 6 IB, the light which penetrated this carries out 
incidence of it to the prism unit (cross dichroic prism) 20, and it is compounded. Expansion projection 
of the color picture compounded here is carried out on the projection side 7 in a position through the 
projection lens unit 6. 

[0023] Next, the various attachment modes to the photosynthesis prism of the above-mentioned liquid 
crystal panels 40R, 40G, and 40B are explained. In addition, below, although explained for liquid crystal 
panel 40R about red light, other liquid crystal panels 40G and 40B can be treated like it. 
[0024] example 1. drawing 5 - the attachment voice to the prism unit of a liquid crystal panel unit - it 
needs - a decomposition perspective view for the explanatory view and drawing 6 which show the 1 to 
explain the interior of the liquid crystal panel unit of drawing 5 , and drawing 7 are the sectional views 
of the frame center section in the condition of having contained the liquid crystal panel. Liquid crystal 
panel unit 50R consists of a frame 52 which carries out receipt maintenance of liquid crystal panel 40R 
and it fundamentally. Liquid crystal panel 40R consisted of protection-against-dust glass 40c and 40d 
which carries out the protection against dust of TFT substrate 40a, opposite substrate 40b, and those 
substrates, and cable 41 R for control is prolonged out of the frame 52 from TFT substrate 40a. A frame 
52 carries out receipt maintenance of the liquid crystal panel 40R, and has a heat dissipation operation, 
and the plate which processed predetermined configurations, such as thermally conductive good metals 
(Mg, aluminum, titanium, or these alloys) and a ceramic, beforehand is formed in magnitude almost 
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equal to the size of the plane of incidence of the prism unit 20 in piles. Here, the frame 52 consists of 
metal plates 53 and 54 of two sheets which form the crevices 53a and 54a for liquid crystal panel 40R 
receipt by spinning, and come to form the optical passage apertures 53w and 54w in the center section. 
Therefore, Crevices 53a and 54a have the depth and the area corresponding to a configuration with 
substrate 40a or 40b, protection-against-dust glass 40c, or 40d. 

[0025] The attachment to the frame 52 of liquid crystal panel 40R The substrates 40a and 40b which 
constitute one of the peripheral walls and liquid crystal panels of Crevices 53a and 54a of the metal 
plates 53 and 54 of two sheets, After positioning liquid crystal panel 40R using perimeters, such as 
protection-against-dust glass 40c and 40d, and fixing with adhesives etc., the crevice of the metal plate 
of another side is made to correspond to liquid crystal panel 40R, and is piled up, and the metal plates 53 
and 54 of these two sheets are fixed with a group. Liquid crystal panel unit 50R which held liquid 
crystal panel 40R with the frame 52 by this is ******. Although the checking and verifying of boss 53b 
and hole 54b are performing immobilization with a group of the metal plates 53 and 54 of two sheets by 
drawing 7 , it can also carry out by the screw, caulking, welding, adhesion, etc. In addition, to adhesion 
of liquid crystal panel 40R, metal plates 53 and 54 and a metal plate 53, and a metal plate 54, use of UV 
hardening or heat-curing mold adhesives is desirable. Moreover, the edge surface part of opposite 
substrate 40b is preferably positioned by the peripheral wall of crevice 53a of a metal plate 53. 
[0026] The mating face of the metal plates 53 and 54 of two sheets is made in agreement with the 
mating face of TFT substrate 40a of liquid crystal panel 40R, and opposite substrate 40b as much as 
possible in the above-mentioned case, and if control cable 41R extended to the upper part from the 
mating face with opposite substrate 40b of TFT substrate 40a is pinched by the mating face of these 
metal plates 53 and 54, the assembly of liquid crystal panel unit 50R will become easy. In addition, 54d 
of correspondence parts of the metal plate (this example metal plate 54) which pinches the wiring side of 
control cable 41 R carries out insulating processing. Moreover, if the front face of metal plates 53 and 54 
is painted black and made into the nonreflective side, it can prevent that an unnecessary leakage light by 
the reflection enters into liquid crystal panel 40R. 

[0027] Inclined plane 52c (it consists of inclined plane 53c of a metal plate 53 and inclined plane 54c of 
a metal plate 54) by which the inclination was attached in the direction which separates from the optical 
plane of incidence of the prism unit 20 is prepared in the right-and-left flank of a frame 52 as it goes 
outside. Liquid crystal panel unit 50R is fixed to the prism unit 20 by which polarizing plate 61R was 
stuck on the light transmission section through the wedge-shaped spacer 56 with the inclined plane 
which contacts inclined plane 54c of a metal plate 54, and the optical plane of incidence of the prism 
unit 20 which consists of thermally conductive good resin, a ceramic, metals (sapphire, Xtal, etc.), etc. 
as much as possible. This immobilization becomes possible by fixing the wedge-shaped spacer 56 to 
both inclined plane 54c and the prism unit 20 with adhesives or a pewter of UV hardening mold etc. 
Moreover, between the frames 52 and the prism units 20 which were fixed, it has the air course 
(clearance) 100 which lets air pass. In addition, the positioning approach of of the liquid crystal panel 
unit and prism unit using a wedge-shaped spacer is explained in detail by JP,2000-221587,A. 
[0028] the attachment to the prism unit 20 of liquid crystal panel unit 50R — setting — the wedge-shaped 
spacer 56 ~ two right and left of a frame 52 — or (refer to the example of drawing 5 ) it can carry out to 
four corners of a frame 52 by arranging (referring to the example of drawing 8 ). If 54g of guide pieces 
which guide the vertical end faces 56a and 56b of the wedge-shaped spacer 56 is formed in the location 
corresponding to wedge-shaped spacer 56 of the metal plate 54 which constitutes a frame 52 in these 
cases, immobilization to the prism unit 20 of liquid crystal panel unit 5 OR can be performed correctly 
and easily. Moreover, if slit 54s is formed near the starting point of inclined plane 54c corresponding to 
54g of guide pieces of a metal plate 54 and the elastic modulus of inclined plane 54c is increased in any 
[ of drawing 5 and drawing 8 ] case, after a frame 52 and the prism unit 20 are fixed, it will become 
possible to absorb deformation by the difference of the thermal expansion coefficient of the fixed part, 
and to prevent the location gap with liquid crystal panel unit 50R and the prism unit 20. 
[0029] In a projector with the structure of an example 1, since the heat of liquid crystal panel 40R 
radiates heat to the prism unit 20 side through a frame 52 and the wedge-shaped spacer 56 in addition to 
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liquid crystal panel 40R contained by the frame 52 which consists of metal plates 53 and 54 being 
cooled with the air passing through an air course 100, the cooling effectiveness of liquid crystal panel 
40R improves. 

[0030] example 2. drawing 9 - the attachment voice to the prism unit of a liquid crystal panel unit -- it 
needs - the explanatory view showing the 2 and drawing 10 are the explanatory views which looked at 
the attachment mode from the top face. An example 2 replaces with the wedge-shaped spacer of an 
example 1 the frame 52 which contained liquid crystal panel 40R, i.e., liquid crystal panel unit 50R, and 
attaches it in the prism unit 20 through the cylindrical spacer 57, and the periphery section configuration 
of a frame 52 is different in the example 1 corresponding to this. However, all the configurations by the 
side of the other configuration, for example, the configuration of liquid crystal panel 40R, the quality of 
the material of metal plates 53 and 54, the inclusion mode to the frame 52 of liquid crystal panel 40R, 
and the prism unit 20 etc. presuppose that it is the same as an example 1. 

[0031] 52d of the right-and-left flank is bent prism unit side 20, the frame 52 of an example 2 is formed 
in the shape of L character, and 52h of circular holes which insert the cylindrical spacer 57 is formed in 
perimeter 4 corner of the liquid crystal panel stowage. 52d of right-and-left flanks of a frame 52 is bent 
in order to form an air course 100, and they bend and form at least one side of metal plates 53 and 54. 
Moreover, the prism unit 20 side of 52h of circular holes forms a metal plate 53, either of 54, or both in 
the shape of burring, as shown in drawing 10 , and it makes easy insertion and immobilization of the 
cylindrical spacer 57. 

[0032] Liquid crystal panel unit 50R which comes to contain liquid crystal panel 40R on the above- 
mentioned frame 52 is fixed to the prism unit 20 on which polarizing plate 61R was stuck through the 
cylindrical spacer 57 with which side-face 57a carries out checking and verifying to 52h of circular 
holes, and apical surface 57b contacts the optical plane of incidence of the prism unit 20. This 
immobilization becomes possible [ by fixing apical surface 57b with adhesives or a pewter to the optical 
plane of incidence of the prism unit 20, respectively ] in the burring section of 52h of circular holes 
about side-face 57a of the cylindrical spacer 57. In this case, it is not necessary to necessarily use it for 
four places for example, and the cylindrical spacer 57 can also use only 52h of two circular holes on the 
diagonal line of a frame 52. In addition, the positioning approach of of the liquid crystal panel unit and 
prism unit using a cylindrical spacer is explained in detail by JP,2000-221588,A. However, the 
cylindrical spacer 57 used by this example shall be made as much as possible from thermally conductive 
good resin, a ceramic, a metal, etc. 

[0033] In a projector with the structure of an example 2, since the heat of liquid crystal panel 40R 
radiates heat to the prism unit 20 side through a frame 52 and the cylindrical spacer 57 in addition to 
liquid crystal panel 40R contained by the frame 52 which consists of metal plates 53 and 54 being 
cooled with the air passing through an air course 100, the cooling effectiveness of liquid crystal panel 
40R improves. 

[0034] example 3. drawing 1 1 - the attachment voice to the prism unit of a liquid crystal panel unit - it 
needs - it is the explanatory view showing the 3. In the example 3, 52d of right-and-left flanks of a 
frame 52 is bent to the prism unit 20 side, it is processed in the shape of [ of KO ] a character, point 52e 
parallel to the optical plane of incidence of the prism unit 20 is formed, and liquid crystal panel unit 50R 
is fixed to the prism unit 20 by fixing this point 52e directly or indirectly to the prism unit 20 with 
adhesives or a pewter. In addition, also in an example 3, the configuration of those other than the part 
related to the attachment to the prism unit 20 of liquid crystal panel unit 50R presupposes that it is the 
same as that of an example 1 . 

[0035] In a projector with the structure of an example 3, since the heat of liquid crystal panel 40R 
radiates heat to the direct prism unit 20 side through a frame 52 in addition to liquid crystal panel 40R 
contained by the frame 52 which consists of metal plates 53 and 54 being cooled with the air passing 
through an air course 100, the cooling effectiveness of liquid crystal panel 40R improves. 
[0036] example 4. drawing 12 - the attachment voice to the prism unit of a liquid crystal panel unit - it 
needs it is the explanatory view showing the 4. It is deformation of an example 3, and the example 4 
sticks on the right-and-left edge of the optical plane of incidence of the prism unit 20 the heat- 
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conduction member 58 which consists of a thermally conductive good metal etc. beforehand, it is fixing 
the apical surface which bent 52d of right-and-left flanks of a frame 52 to the prism unit 20 side with 
adhesives or a pewter, and fixes liquid crystal panel unit 5 OR to the heat-conduction member 58 at the 
prism unit 20. In addition, the configuration of the root face of the heat-conduction member 58 and a 
frame 52 is good also as not only I-shape like drawing 12 but T typeface, or an L typeface. 
[0037] In a projector with the structure of an example 4, since the heat of liquid crystal panel 40R 
radiates heat to the prism unit 20 side through a frame 52 and the heat-conduction member 58 in 
addition to liquid crystal panel 40R contained by the frame 52 which consists of metal plates 53 and 54 
being cooled with the air passing through an air course 100, the cooling effectiveness of liquid crystal 
panel 40R improves. 

[0038] example 5. drawing 13 — the attachment voice to the prism unit of a liquid crystal panel unit - it 
needs - the explanatory view and drawing 14 which show the 5 are the lower sectional view of the 
liquid crystal panel unit of drawing 13 , and a prism unit. Liquid crystal panel unit 50R of an example 5 
attaches the heat dissipation sheet 70 in the lower part of the liquid crystal panel unit of each above- 
mentioned example, and it is made to make the heat of liquid crystal panel 40R radiate heat also from 
the heat dissipation sheet 70. That is, spinning etc. carries out the lower part of the metal plates 53 and 
54 of two sheets which constitute a frame 52, the heat dissipation sheet pinching sections 53j and 54j are 
formed, and sticking-by-pressure immobilization of these metal plates 53 and 54 is carried out on both 
sides of the heat dissipation sheet 70 in these pinching sections 53j and 54j in the ****** case. The heat 
dissipation sheet 70 makes the upper part parallel with the prism unit 20, and it turns the lower part 
outside from a frame 52, bends it horizontally, presses down the bending horizontal level, forces it in 
screw 76 grade from a top with a plate 75, and it is made it to carry out a pressure welding to horizontal 
plane 90a of the bottom light guide 90 and heights wall surface 90b which support the optical element 
which constitutes the optical system containing the prism unit 20. Moreover, the heat dissipation sheet 
70 may be constituted only from a part parallel to the prism unit 20, and may carry out a pressure 
welding to the standing wall of the concave heights which formed the lower limit section in the bottom 
light guide 90 using the spacer or the presser-foot plate. In addition, in advance of immobilization in the 
bottom light guide 90 of the heat dissipation sheet 70, liquid crystal panel unit 5 OR shall be attached in 
the prism unit 20 according to a previous example (the cylindrical spacer 57 is used by a diagram). 
[0039] By the way, the thing equipped with high thermal conductivity, lightweight nature, and flexible 
nature (workability) of the above-mentioned heat dissipation sheet 70 is desirable, for example, it 
graphite-izes high polymer films, such as polyimide, by the pyrolysis, and the graphite sheet which gave 
the structure near a single crystal can be used for it. 

[0040] Moreover, as shown in drawing 14 , it is good for the light guide (here bottom light guide 90) 
which is fixing not only this example but the pull ZUMUYU knitting 20 to prepare air hole 90c between 
liquid crystal panel unit 5 OR and the prism unit 20, and to make it make it open for free passage with 
liquid crystal panel unit 5 OR and the air course 100 formed in the prism unit 20. 
[0041] In a projector with the structure of an example 5, while the heat of liquid crystal panel 40R 
conducts to the prism unit 20 side through a frame 52 in addition to liquid crystal panel 40R being 
cooled with the air passing through an air course, in order to conduct and radiate heat also to the bottom 
light guide 90 through the heat dissipation sheet 70, the cooling effectiveness of liquid crystal panel 40R 
improves further. 

[0042] In the configuration of the example 6. above-mentioned examples 1-5, when the prism unit 20 to 
which liquid crystal panel unit 50R is fixed is made from the ingredient with small thermal conductivity, 
there is little heat dissipation by heat conduction from the frame 52 to the prism unit 20 side, so, when 
the prism unit 20 is not made from the ingredient which has high thermal conductivity, such as Xtal As 
shown in drawing 15 , the optical plane of incidence of the prism unit 20 mostly on the whole surface 
Stick the transparence plates 22 (sapphire plate etc.) which have thermal conductivity higher than the 
prism unit 20, and the frame 52 of polarizing plate 61R or liquid crystal panel unit 50R is fixed on this 
transparence plate 22. Those heat dissipation effectiveness can be raised by making it a liquid crystal 
panel 40 and the heat of polarizing plate 61R conduct to this transparence plate 22. Moreover, if the 
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prism unit 20 is contacted to the metal prism stationary plate 33 for fixing to the bottom light guide 90 
through the direct or thermal-conductivity member 24, in order that the heat of liquid crystal panel 40R 
may conduct the lower part of the transparence plate 22 also to the bottom light guide 90 through a 
frame 52, the transparence plate 22, and the prism stationary plate 33 in this case, it becomes possible to 
gather heat dissipation effectiveness further. 

[0043] Here, the effectiveness common to the above-mentioned examples 1-6 is summarized to below, 
and it enumerates. 

- By improvement in the rate of heat dissipation of the circumference of a liquid crystal panel unit, a 
fan's miniaturization and the formation of small driving force which cool them are attained, and it can 
contribute to the miniaturization of a projector, and low noise-ization. 

- By improvement in the rate of heat dissipation of the circumference of a liquid crystal panel unit, 
correspondence in the further raise in the brightness of a projector is attained. 

- By improvement in the rate of heat dissipation of the circumference of a liquid crystal panel unit, a 
liquid crystal panel and a polarizing plate can be held below to allowable temperature, and deterioration 
and degradation of the orientation film of a liquid crystal panel and a polarizing plate can be controlled. 

- By forming the frame of a liquid crystal panel unit with metals, such as Mg and aluminum, a liquid 
crystal panel unit can be made strong [ to disturbance-proof nature or shock resistance ] lightweight. 

- By forming the frame of a liquid crystal panel unit with metals, such as Mg and aluminum, the Shiroki 
acid generating from the frame which had been produced in made of thermosetting resin is lost, 
therefore nebula of a liquid crystal panel can be prevented. 

- By forming the frame of a liquid crystal panel unit with metals, such as Mg and aluminum, thickness 
of a frame can be made thin, harmful incident light with a big include angle can be shaded, and effective 
incident light can be incorporated to a liquid crystal panel at a wide angle. 

- Since the inside-and-outside front face of the frame of a liquid crystal panel unit was made 
nonreflective, the leakage light to the liquid crystal panel by the reflection from a frame can be shaded 
certainly. 

- By using metals, such as Mg and aluminum, for the frame of a liquid crystal panel unit, hot pressing 
processing of a frame is attained, quality and the yield are improved, and cost reduction can be planned. 
[0044] As mentioned above, although this invention has been explained based on a concrete example, as 
long as various deformation and modification are possible and it is in this technical thought, those 
deformation and modification are also included in this invention, without limiting this invention to the 
above-mentioned example. For example, an electro-optic device may not be restricted to a liquid crystal 
panel, but may be the equipment using a micro mirror, and CCD (charge-coupled device). Moreover, 
color composition prism may not be restricted to the dichroic prism with which two kinds of color 
selective surfaces were formed along the adhesion side of four triangle pole-like prism, but color 
selective surfaces may be one kind of dichroic prism, and a polarization beam splitter. In addition, you 
may be what arranges an optical selective surface in the box of abbreviation hexahedron-like light 
transmission nature, and was filled up with the liquid there. Furthermore, although the front projection 
mold display which performs projection, and the direction which observes a projection image have the 
tooth-back projection mold display which performs projection from the opposite side from the direction 
which observes a projection image as a projection mold display, the configuration shown in the above- 
mentioned example is applicable to the all. 

[0045] 

[Effect of the Invention] Since heat is radiated to the light guide which supports photosynthesis prism 
and it by heat conduction the unit containing electro-optic devices, such as a liquid crystal panel, minded 
the frame in addition to being cooled by the air passing through an air course according to the invention 
in this application, the cooling effectiveness improves, therefore it can contribute to high-reliability- 
ization at the miniaturization of a projector, a raise in brightness, and a list. 



[Translation done.] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/27/2004 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 7] 
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